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Book Announcements 
0. Khatib, J.J. Craig and T. Lozano-Perez, eds., The Robotics Review 1 (MIT 
Press, Cambridge, MA, 1989) 408 pages 
PART 1: PROGRAMMING, PLANNING, AND LEARNING. Introduction. Articles. On the “Piano Movers”’ 
series by Schwartz, Sharir, and Ariel-Sheffi (John Canny). Triangle tables in execution control and robot 
programming (Malik Ghallab). Motion planning with uncertainty: On the preimage backchaining ap- 
proach (Jean-Claude Latombe). Grasping: A state of the art (Jocelyne Pertin-Troccaz). Reviews. Sensor- 
based control of robotic manipulators using a general learning algorithm, by W.T. Miller III (Reviewed 
by Rodney Brooks). A robust layered control system for a mobile robot, by R.A. Brooks (Reviewed by 
Raja Chatila). The synthesis of digital machines with provable epistemic properties, by S.J. Rosenschein 
and L.P. Kaelbling (Rewiew by Christopher Goad). Planning for conjunctive goals, by D. Chapman 
(Reviewed by Stanley J. Rosenschein). MH-1, a computer-operated mechanical hand, by H.A. Ernst 
(Reviewed by Russell H. Taylor). PART II: SENSING AND PERCEPTION. Introduction. Articles. Tactile 
sensing for robots: Present and future (Paolo Dario). Synopsis of recent progress on camera calibration 
for 3D machine vision (Roger Tsai). Reviews. 4D-dynamic scene analysis with integral spatio-temporal 
models, by E.D. Dickmanns (Reviewed by H. Harlyn Baker). An n log n algorithm for determining the 
congruity of polyhedra, by K. Sugihara (Reviewed by Jean-Daniel Boissonnat). Generating an inter- 
pretation tree from a CAD model for 3D-object recognition in bin-picking tasks, by K. lkeuchi (Re- 
viewed by Robert C. Belles). Interpretation of contact geometries from force measurements, by 
J.K. Salisbury (Reviewed by Mark R. Cutkosky). On optimally combining pieces of information with 
application to estimating 3-D complex-object position from range-data, by R.M. Bolle and D.B. Cooper 
(Reviewed by Hugh F. Durrant-Whyte). Epipolar-plane image analysis: An approach to determining 
structure from motion, by R.C. Bolles, H.H. Bakker, and D.H. Marimont (Reviewed by W. Eric 
L. Grimson). Machine interpretation of line drawings, by K. Sugihara (Reviewed by Deepak Kapur and 
Joseph L. Mundy). TlNA: The Sheffield AIVRU vision system. by J. Porrill et al. (Reviewed by David 
G. Lowe). Three-dimensional model matching from an unconstrained viewpoint, by D.W. Thompson 
and J.L. Mundy (Reviewed by David H. Marimont). PART III: KINEMATICS, DYNAMICS, AND DESIGN. In- 
troduction. Articles. A survey of kinematic calibration (John M. Hollerbach). A review of research on 
walking vehicles (Vijay R. Kumar and Kenneth J. Waldron). A bibliography on robot kinematics, work- 
space analysis, and path planning (J.M. McCarthy and R.M.C. Bodduluri). Design and control of 
direct-drive robots-A survey (Kamal Youcef-Toumi). Reviews. Computationally efficient kinematics for 
manipulators with spherical wrists based on the homogeneous transformation representation, by 
R.P. Paul and H. Zhang (Reviewed by Roy Featherstone). Development of holonic manipulator, by 
H. Hirose, Y. Ikei, and T. Ishii (Reviewed by Hirochika Inoue). Numerical simulation of time-dependent 
contact and friction problems in rigid body mechanics, by P. LBtstedt (Reviewed by Matthew T. Mason). 
Analysis of multifingered hands, by J. Kerr and B. Roth (Reviewed by Yoshihiko Nakamura). Efficient 
parallel algorithm for robot inverse dynamics computation, by C.S.G. Lee and P.R. Chang (Reviewed 
by David E. Orin). A study of multiple manipulator inverse kinematic solutions with application to tra- 
jectory planning and workspace determination, by P. Barrel and A. Liegois (Reviewed by Marc 
Renaud). Mechanical design of robots, by E.I. Rivin (Reviewed by Victor Scheinman). The calculation 
of robot dynamic using articulated-body inertias, by R. Featherstone (Reviewed by Michael W. Walker). 
PART IV: MOTION AND FORCE CONTROL. Introduction. Articles. Stability problems in contact tasks 
(Neville Hogan and Ed Colgate). Robot planning and control via potential functions (Daniel E. Koditschek). 
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Adaptive trajectory control of manipulators (Jean-Jacques E. Slotine and John J. Craig). Reviews. 
Compliance and force control for computer-controlled manipulators, by M.T. Mason (Reviewed by 
Haruhiko Asada). Stability and robustness of PID feedback control for robot manipulators of sensory 
capability, by S. Arimoto and F. Miyazaki (Reviewed by John J. Craig). Satellite-mounted robot ma- 
nipulators-New kinematics and reaction moment compensation, by R.W. Longman, R.E. Lindberg, 
and M.F. Zedd (Reviewed by Gerd Hirzinger). Optimal trajectory planning for industrial robots, by 
R. Johanni and F. Pfeiffer (Reviewed by Nenad M. Kircanski). Extended kinematic path control of robot 
arms, by E. Krustev and L. Lilov (Reviewed by Simeon Patarinski). Experiments in force control of 
robotic manipulators, by J.A. Maples and J. Becker (Reviewed by Kenneth Salisbury). Adaptive control 
of mechanical manipulators, by J.J. Craig, P. Hsu, and S.S. Sastry (Reviewed by Tsuneo Yoshikawa). 
R.N. Bhattacharya and E.C. Waymire, Stochastic Processes with Applications 
(Wiley, New York, 1990) 664 pages 
Chapter I: Random Walk and Brownian Motion. What is a stochastic process? The simple random walk. 
Transience and recurrence properties of the simple random walk. First passage times for the simple ran- 
dom walk. Multidimensional random walks. Canonical construction of stochastic processes. Brownian 
motion. The functional central limit theorem (FCLT). Recurrence probabilities for Brownian motion. 
First passage time distributions for Brownian motion. The arcsine law. The Brownian bridge. Stopping 
times and martingales. Chapter application: Fluctuations of random walks with slow trends and the 
Hurst phenomenon. Chapter II: Discrete-Parameter Markov Chains. Markov dependence. Transition 
probabilities and the probability space. Some examples. Stopping times and the strong Markov chain. 
Convergence to steady state for irreducible and aperiodic Markov processes on finite spaces. Steady-state 
distributions for general finite-state Markov processes. Markov chains: Transience and recurrence prop- 
erties. The law of large numbers and invariant distributions for Markov chains. The central limit theorem 
for Markov chains. Absorption probabilities. One-dimensional nearest-neighbor Gibbs states. A Markovian 
approach to linear time series models. Markov processes generated by iterations of I.I.D. maps. Chapter 
application: Data compression and entropy. Chapter III: Birth-Death Markov Chains. Introduction to 
birth-death chains. Transience and recurrence properties. Invariant distributions for birth-death chains. 
Calculations of transition probabilities by spectral methods. Chapter application: The Ehrenfest model 
of heat exchange. Chapter IV: Continuous-Parameter Markov Chains. Introduction to continuous-time 
Markov chains. Kolmogorov’s backward and forward equations. Solutions to Kolmogorov’s equations 
in exponential form. Solutions to Kolmogorov’s equations by successive approximation. Sample path 
analysis and the strong Markov property. The minimal process and explosion. Some examples. Asymp- 
totic behavior of continuous-time Markov chains. Calculation of transition probabilities by spectral 
methods. Absorption probabilities. Chapter application: An interacting system: The simple symmetric 
Voter model. Chapter V: Brownian Motion and Diffusions. Introduction and definition. Kolmogorov’s 
backward and forward equations, martingales. Transformation of the generator under relabeling of the 
state space. Diffusions as limits of birth-death chains. Transition probabilities from the Kolmogorov 
equations: examples. Diffusions with reflecting boundaries. Diffusions with absorbing boundaries. 
Calculation of transition probabilities by spectral methods. Transience and recurrence of diffusions. Null 
and positive recurrence of diffusions. Stopping times and the strong Markov property. Invariant distri- 
butions and the strong law of large numbers. The central limit theorem for diffusions. Introduction to 
multidimensional Brownian motion and diffusions. Multidimensional diffusions under absorbing bound- 
ary conditions and criteria for transience and recurrence. Reflecting boundary conditions for multi- 
dimensional diffusions. Chapter application: G.I. Taylor’s theory of solute transport in a capillary. 
Chapter VI: Dynamic Programming and Stochastic Optimization. Finite-horizon optimization. The 
infinite-horizon problem. Optimal control of diffusions. Optimal stopping and the secretary problem. 
Chapter application: Optimality of (S,s) policies in inventory problems. Chapter VII: An Introduction 
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fo Stochastic Differential Equations. The stochastic integral. Construction of diffusions as solutions of 
stochastic differential equations. Ito’s lemma. Chapter application: Asymptotics of singular diffusions. 
Chupfer 0: A Probability and Measure Theory Overview. Probability spaces. Random variables and in- 
tegration. Limits and integration. Product measures and independence, Radon-Nikodym theorem and 
conditional probability. Convergence in distribution in finite dimensions. Classical laws of large numbers. 
Classical central limit theorems. Fourier series and the Fourier transform. 
R.M. Capocelli, ed., SEQUENCES: Combinatorics, Compression, Security and 
Transmission (Springer, New York, 1990) 547 pages 
Combinatorial Algorithms. Fast parallel and serial multidimensional approximate array matching 
(A. Amir and G.M. Landau). Context-dependent string matching (A.A. Bertossi, E. Lodi, F. Luccio 
and L. Pagli). Constant-space string-matching (M. Crochemore). Matching patterns in strings subject to 
multi-linear transformations (T. Eilam-Tzoreff and U. Vishkin). Efficient algorithms with applications 
to molecular biology (D. Eppstein, Z. Galil and R. Giancarlo). A survey of approximation algorithms 
for the permanent (M. Luby). On optimal parallel computations for sequences of brackets (W. Rytter 
and K. Diks). Combinatorics. Universal sequences and graph cover times: A short survey (A. Broder). 
Fibonacci facts and formulas (R.M. Capocelli, G. Cerbone, P. Cull and J.L. Holloway). On the in- 
fluence of single participant in coin flipping schemes (B. Chor and M. Gereb-Gram). Zero-error capaci- 
ties and very different sequences (C. Cohen, J. Korner and G. Simonyi). Sequences of Lyndon words 
(L.J. Cummings). A note on addition chains and some related conjectures (M. Elia and F. Neri). Some 
applications of probability methods to number theory. Successes and limitations (P. Erdos). On pseudo- 
random arrays constructed from patterns with distinct differences (T. Etzion). Combinatorial designs 
derived from Costas arrays (T. Etzion). Algorithms for determining relative star-heigth and star-height 
(K. Hashiguchi). Eigenwords and periodic behaviors (T. Head and B. Lando). Infinite words and a 
problem in semigroup theory (J. Justin and G. Pirillo). Some combinatorial properties of factorial 
languages (A. de Luca and S. Varricchio). A conjecture on rational sequences (D. Perrin). Sequences 
defined by iterated morphisms (G. Rauzy). Encoding the vertices of a graph with binary edge labels 
(Z. Tura). Compression. Applications of DAWGs to data compression (A. Blumer). Coding and com- 
plexity (J. Rissanen). Compression of pictures by finite state encoders (D. Sheinwald, A. Lempel and 
J. Ziv). Lossy on-line dynamic data compression (J.A. Storer). A comparison of text compression algo- 
rithms (V.K. Wei). Compression, tests for randomness and estimating the statistical model of an in- 
dividual sequence (J. Ziv). Security. Removing interaction from zero-knowledge proofs (A. De Santis, 
S. Micah and G. Persiano). Protecting against abuses of cryptosystems in particular in the context of 
verification of peace treaties (Y. Desmedt). The information dispersal algorithm and its applications 
(M.O. Rabin). Three types of perfection in Shannon-theoretic cryptography (A. Sgarro). Transmission. 
Codes for certain sofic systems (F. Blanchard). Simple combinatorial decoding of the [23,12,7] Golay 
code (M. Blaum and J. Bruck). Flag encodings related to the Zeckendorf representation of integers 
(R.M. Capocelli). Immutablecodes (R.M. dapocelli, L. Gargano and U. Vaccaro). Unison in distributed 
networks (S. Even and S. Rajsbaum). Sequence transmission: Coding in the frequency domain (E. Feig 
and F. Mintzer). On the maximality of the group theoretic single error correcting and all unidirectional 
error detecting (SEC-AUED) codes (D.J. Lin and B. Bose). Coding sequences with constraints 
(A. Restivo). Robust error control sequences for efficient software implementation (H.P. Schlaeppi and 
T. Ancheta). 
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I. Bratko, I. Mozetic and N. Lavrac, KARDIO: A Study in Deep and Qualitative 
Knowledge for Expert Systems (MIT Press, Cambridge, MA, 1989) 260 pages 
Chapter 1: Introduction. Deep and qualitative knowledge. Transformations between knowledge repre- 
sentations. Overview of KARDIO (The ECG diagnosis problem. Qualitative model of the heart. Qualita- 
tive simulation algorithm. Implementation of the simulation algorithm. Compilation of deep model into 
surface representation. Compression of the arrhythmia-ECG base using inductive learning tools. Sum- 
mary of representations and AI techniques in KARDIO. Introducing abstraction hierarchy into and 
learning of qualitative models. Completeness assessment and clinical applicability). Comparison with 
other approaches to qualitative modeling. Chapter 2: Qualitative Model of the Heart. Describing ar- 
rhythmias (Electrophysiology of the heart. Qualitative description of ECG. Simple cardiac arrhythmias. 
Examples). The model (Overview of the model. Qualitative state of the heart. Constraints over states. 
Rules in the model). Chapter 3: Model Interpretation and Derivation of Surface Knowledge. Formaliza- 
tion and implementation of the model (Formalization in predicate calculus. Depth-first forward simula- 
tion. Breadth-first forward simulation. Backward simulation. Soundness proof of the simulation algo- 
rithm). Derivation of arrhythmia-ECG knowledge base. Chapter 4: Know/edge Base Compression by 
Means of Machine Learning. Learning from examples (Definition of the learning task. The AQ algo- 
rithm). Compression of the arrhythmia-ECG base (Motivation and overview. Transformations of the 
reduced arrhythmia-ECG base into the form appropriate for learning. Conditions for preserving the 
equivalence of rule sets. Results of knowledge base compression). Comparison of compressed prediction 
rules with medical literature. Chapter 5: Further Developments: Hierarchies and Learning of Models. 
Overview of the model learning system. Knowledge representation (Deductive nonrecursive database for- 
malism (DNDB). Representing qualitative models. Hierarchy of models). Learning functions of com- 
ponents. Debugging a hypothesized model. Interpreting a model (Hierarchical diagnosis. Backward 
diagnosis). Experiments and results. 
L.A. Wallen, Automated Proof Search in Non-Classical Logics (MIT Press, Cam- 
bridge, MA, 1990) 239 pages 
PART I: CLASSICAL LOGIC. Introduction to Part I. Chapter 1: Proof Search in Classical Sequent Calculi. 
Syntax and semantics. The sequent calculus. Search methods. Redundancy in the sequent search space. 
Chapter 2: Matrix Characterisation of Classical Logic. Introduction. Formula trees and notational 
redundancy. Paths, connections and irrelevance. Reduction orderings and permutability. PART II: MODAL 
LOCK. Introduction to Part II. Chapter 3: Semantics andProof Theory of Modal Logics. Syntax, seman- 
tics and notation. Sequent calculi for modal logics. S5 and constant domain modal logics. Chapter 4: 
Proof Search in Modal Sequent Calculi. Introduction. Notational redundancy and relevance. Non- 
permutability. Interactions: modal operators and quantifiers. Chapter 5: Matrix Characterisation of 
Modal Logics. Introduction. Matrices, paths and connections. Correctness. Completeness. Chapter 6: 
Matrix-Based Proof Search. Introduction. Unification problems. Proof search in the matrix systems. 
Decision procedures. Logical consequence and expressibility. Chapter 7: Alternative Proof Methods. In- 
troduction. Sequent and tableau-based proof systems. Resolution-based proof systems. Hybrid systems. 
PART III: INTUITIONISTIC LOGIC. Introduction to Part III. Chapter 8: A Matrix Characterisation. In- 
troduction. Kripke semantics for J. A cut-free sequent calculus for J. A matrix characterisation of validi- 
ty in J. Correctness and completeness. Alternative proof methods. Summary. 
